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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a connection 
support structure of a filter tube for dust collector in 
which a filter tube is not floated with gas pressure at 
back-washing, and it is easily built in. 
SOLUTION: In the connection support structure of a 
filter tube by which plural filter tubes A1 , A2, are 
connected to a tube plate B having a through hole C 
through which the filter tubes penetrate and 
supported inside a can body being a main body of the 
dust collector, a bellows tube 4 is attached to the 
upper end part of the filter tube A2 an annular 
protective member 1 is attached to the lower end part 
of the filter tube A1 , an annular support member 3 
abutting the protective member 1 and supporting the 
filter tube A2 is attached on a through hole part of the tube plate the contact part of the 
support member 1 with the support member 3 is made into a circular contact, and the 
diameter D1 of a contact circle is made to be approximately equal to the mean diameter 
D2 of the inner and outer diameters of the bellows tube. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the connection supporting structure of filter tubing which connects and supports two or 
more filter tubing through the tube plate which has the breakthrough which filter tubing penetrates in 
the can which is a body of a dust collector An attachment component annular in the soffit section for 
bellows tubing in the upper bed section of filter tubing to anchoring and the penetration pore of a 
tube plate While attaching the annular supporter material which supports said filter tubing in contact 
with said attachment component Said attachment component and said supporter material by making 
the contact section with said supporter material of said attachment component into a spherical- 
surface configuration Circle line contact and nothing, And the connection supporting structure of 
filter tubing for dust collectors which is the connection supporting structure of filter tubing for dust 
collectors which connects each filter tubing with bellows tubing, and is characterized by the made 
thing on which the average diameter of the diameter of inside and outside of said bellows tubing, 
abbreviation, etc. spread the contact diameter of circle of said circle line contact. 
[Claim 2] While dividing the attachment component of said filter tubing into the 1st attachment 
component in which it is attached by filter tubing, and the 2nd attachment component connected with 
bellows tubing of downward filter tubing and forming a concave in the peripheral face of this 2nd 
attachment component The connection supporting structure of filter tubing for dust collectors 
according to claim 1 which divided into the holddown member which fixes to a tube plate the 
retaining ring which fits said supporter material loosely into said concave, and this retaining ring, 
and made the contact section of said concave and said retaining ring with circle line contact. 
[Claim 3] The connection supporting structure of filter tubing for dust collectors according to claim 
1 or 2 said whose filter tubing is a product made from the ceramics. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the connection supporting structure of filter tubing 
for dust collectors, and relates to filter tubing for dust collectors which removes dust from elevated- 
temperature gas, and the connection supporting structure of filter tubing of especially the product 
made from the ceramics in detail. 
[0002] 

[Description of the Prior Art] The dust collector of the hot dusty gas which occurs in combustion 
processes, coal gasification plants, etc. which consist of an application-of-pressure fluid bed boiler 
currently developed recently as a dust collector from which the dust of elevated-temperature gas is 
removed, such as a power generating plant and a coal direct burner, is raised. In the dust collector of 
these elevated-temperature gas, ceramic filter tubing (thimble) which was excellent in elevated- 
temperature thermal resistance from a heat-resistant viewpoint is used, and the dust-removing 
technique using such ceramic filter tubing has been developed towards utilization (reference, such as 
JP,63-40567,B, JP,2-22689,B, and JP,3-24251,B). 

[0003] By the way, the thing ceramic filter tubing is [ thing ] inferior to a mechanical strength and 
mechanical workability although thermal resistance, a filtration efficiency, etc. are excellent when 
using this ceramic filter tubing, There is a problem on the machine structure by the thermal property 
with the steel structure which constitutes the body of equipment, and the difference in coefficient of 
thermal expansion, Or since manufacture of large-sized filter tubing is difficult, about connection of 
filter tubing within a dust collector, and the supporting structure, the device of the conventional 
versatility is made from problems — it is necessary to connect and use comparatively short filter 
tubing etc.. Moreover, filter tubing could not avoid that blinding, but a back wash activity is 
indispensable practically and, also for this reason, much more device has been made by the 
connection supporting structure of filter tubing. In addition, one example of playback of filter tubing 
and a back wash technique is explained by above-mentioned JP,2-22689,B in full detail. 
[0004] Now, there are some which were indicated by JP,3-61076,B, JP,6-57286,B, or JP,7-101075,B 
as the connection supporting structure of filter tubing which solved such a technical problem. 
Between each tube plate which has the breakthrough which two or more steps of things proposed 
here are prepared in the can which is a body of a dust collector, and filter tubing penetrates It is the 
connection supporting structure of filter tubing which connects and supports two or more filter 
tubing. An annular attachment component in the soffit section for bellows tubing at the upper bed 
section of filter tubing to anchoring and the penetration pore of a tube plate While attaching the 
annular supporter material which supports filter tubing in contact with an attachment component, the 
connection supporting structure of a spherical-surface configuration, nothing, and filter tubing for 
dust collectors that connects each filter tubing with bellows tubing is started in the contact section of 
an attachment component and supporter material. 

[0005] To the both ends of filter tubing, by supporting an attachment component for steel bellows 
tubing and a steel attachment component by mounting beam supporter material to installation, a tube 
plate, or a tube plate through a proper buffer member, respectively, this technique supports filter 
tubing, and connects each filter tubing with dust tightness with bellows tubing, and solves the 
problem on thermal expansion of a ceramic, or equipment structure. 
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[0006] Permitting the inclination of the some of filter tubing, it makes the contact section of an 
attachment component and supporter material with a spherical-surface configuration in order to 
support filter tubing to dust tightness, and a thing given in JP,3-61076,B makes the mutual contact 
section with circle line contact. In addition, circle line contact forms the spherical surface in the 
contact section of one of the things in which the spherical surface was formed to the both sides of the 
contact section of an attachment component or supporter material, forms a taper side or a flat surface 
in the other party's contact section, and means the gestalt of the contact section in which both do line 
contact by the osculating circle here. 

[0007] By the way, if it was in this manner of support, when back wash gas was made to act at the 
time of the back wash of filter tubing, the excessive force was applied depending on the pressure of 
back wash gas, and the problem that upper filter tubing came floating arose. For this reason, if it is in 
some which were indicated by JP,6-57286,B or JP,7-101075,B, it is rotating the attachment 
component of filter tubing, and the stop device which inhibits the relief to the upper part was 
established, and the relief of filter tubing is prevented. However, in order to secure the degree of 
freedom to some inclination, filter tubing cannot stop an attachment component thoroughly, but 
cannot but prepare the clearance between some. Therefore, it happens that filter tubing fluctuates 
between this clearance at the time of a back wash. Moreover, although carried out with this 
technique to the attachment component, i.e., the structure which a stop device commits by rotating 
filter tubing Although the rust and the resultant which were produced during operation of a dust 
collector in the clearance between stop devices adhere, and it is necessary to lose the degree of 
freedom of the inclination of filter tubing, or to rotate filter tubing in the case of removal of filter 
tubing, and to remove a stop device A revolution is not smoothly performed for various affixes, but 
the problem of doing breakage to filter tubing is also produced. 
[0008] 

[Problem(s) to be Solved by the Invention] this invention is made in view of the problem of the 
conventional technique like the above — having — dust — the connection supporting structure of filter 
tubing of the dust collector which prevented the relief of filter tubing with the simple means is 
offered, maintaining tight spherical-surface contact good. 
[0009] 

[Means for Solving the Problem] In the connection supporting structure of filter tubing which this 
invention connects two or more filter tubing through the tube plate which has the breakthrough 
which filter tubing penetrates in the can which is a body of a dust collector, and is supported An 
attachment component annular in the soffit section for bellows tubing in the upper bed section of 
filter tubing to anchoring and the penetration pore of a tube plate While attaching the annular 
supporter material which supports said filter tubing in contact with said attachment component Said 
attachment component and said supporter material by making the contact section with said supporter 
material of said attachment component into a spherical-surface configuration Circle line contact and 
nothing, And it is the connection supporting structure of filter tubing for dust collectors which 
connects each filter tubing with bellows tubing, and is characterized by the made thing on which the 
average diameter of the diameter of inside and outside of said bellows tubing, abbreviation, etc. 
spread the contact diameter of circle of said circle line contact. 

[0010] By this, even if back wash gas pressure or the differential pressure at the time of a direct flow 
acts, the relief of filter tubing can be prevented, various problems, such as generating of the dust leak 
which accompanies a filter tubing relief, and breakage of filter tubing, can be solved, and the activity 
of carrying out the revolution stop of the filter tubing also becomes unnecessary. 
[001 1] Moreover, while dividing the attachment component of said filter tubing into the 1st 
attachment component in which it is attached by filter tubing, and the 2nd attachment component 
connected with bellows tubing of downward filter tubing, and assembling it and forming a concave 
in the peripheral surface of this 2nd attachment component The retaining ring which fitted said 
supporter material loosely into said concave, and this retaining ring are divided into the holddown 
member fixed to a tube plate, and are assembled, and if it is in some which made the contact surface 
of said concave and said retaining ring with circle line contact, in addition to the above, the 
effectiveness that the assembly of the connection supporting structure becomes easy is done so. 
[0012] 
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[Embodiment of the Invention] Hereafter, this invention is explained to a detail based on the 
desirable operation gestalt of this invention. 

[0013] Drawing 1 is the sectional view which 1 operation gestalt of the connection supporting 
structure concerning this invention simplified. In drawing 1 , 1 is the annular attachment component 
attached so that the soffit section of the upper filter tubing Al might be supported through the proper 
buffer member 2. Annular spherical-surface la by which it has a core and the radius R went caudad 
on the center line of the filter tubing Al is formed in the periphery which faces the supporter 
material of an attachment component L 3 is annular supporter material, and it is fixed to the upper 
part of the breakthrough C of a tube plate B by bolt 3 a, and it has the contact surface of the shape of 
a taper which receives said spherical-surface la. 4 is bellows tubing and, as for the upper bed section 
of the bellows tubing 4, annular mounting member 4a for bellows tubing mounting is attached in the 
soffit section of a mounting eclipse and the bellows tubing 4 in the upper bed section of the lower 
filter tubing A2 through mounting eclipse and buffer member 4b at an attachment component 1. 
Thus, with the bellows tubing 4, while the up-and-down filter tubing Al and A2 is connected with 
dust tightness, each filter tubing has the degree of freedom of some inclination in a circle line contact 
side. 

[0014] Abbreviation etc. is spreading and carrying out the contact diameter of circle Dl of circle line 
contact, the outer diameter of the irregularity of the bellows tubing 4, and the pitch diameter D2 of a 
bore here. Both difference means 1% or less as spreading abbreviation etc. here preferably especially 
3% or less. Thereby, even if back wash gas pressure or the differential pressure at the time of a direct 
flow acts, the force which pushes up the filter tubing Al does not act. Although the force which 
pushes up the filter tubing Al becomes Pxpi xl / 4x (D12-D32) upward when this reason sets the 
back-washing pressure force P and the diameter of the innermost of the periphery of an attachment 
component 1 to D3 Since the force applied to the bellows tubing 4 on the other hand becomes Pxpi 
xl / 4x (D22-D32), and abbreviation etc. spreads the magnitude of Dl and D2 and it is placing it 
upside down here, it is presumed that it is because it becomes and the force for which these force 
spreads abbreviation etc. and which offsets each other mutually and is applied to the filter tubing Al 
serves as zero. Similarly, by [ on which abbreviation etc. spreads Dl and D2 ] carrying out, when the 
differential pressure at the time of a direct flow acts, the force which pushes up the filter tubing Al 
does not act. 

[0015] Next, other operation gestalten are explained. Drawing 2 is the sectional view of other 
operation gestalten. In drawing 2 , the thing of drawing 1 , and a gestalt and what has the same 
function attach the same sign, and explanation is omitted. In drawing 2 , 1 1 is the 1st attachment 
component, 12 is the 2nd attachment component, and the 1st attachment component 1 1 is together 
put so that it may fit into the 2nd attachment component 12, and it is concluded by dust tightness 
covering a peripheral surface with a bolt 13. The 1st attachment component 1 1 is attached in the 
filter tubing Al so that the soffit section of the filter tubing Al may be supported through the proper 
buffer member 2. Concave 12a is formed in the peripheral face of the 2nd attachment component 12, 
and the circle line contact side which went downward as well as the thing of the operation gestalt of 
drawing 1 is formed in the top face of concave 12a at it. 

[0016] 31 is the retaining ring which fitted loosely into said concave 12a, forms a taper side in a top 
face, and forms the rib for immobilization in a peripheral face. It is the holddown member which 
fixes a retaining ring 31 to a tube plate B, and 32 consists of 1st holddown-member 32a and 2nd 
holddown-member 32b, pinches the rib of a retaining ring 31 between the 1st and 2nd holddown 
member 32a and 32b, with a bolt 33, it concludes the 1st and 2nd holddown member 32a and 32b, 
and fixes a retaining ring 3 1 to a tube plate B. 

[0017] Even if it is in the thing of this operation gestalt, the effectiveness that Dl and D2 spread 
abbreviation etc. and that filter tubing is not pushed up even if back wash gas pressure acts as above- 
mentioned, since it is carried out is attained. Furthermore, if it is in the operation gestalt of drawing 
2 , the tube plate B is beforehand equipped with 2nd holddown-member 32b in the case of the 
assembly of the connection supporting structure. The filter tubing A2 united with annular mounting 
member 4a and buffer member 4b the 2nd attachment component 12 which fitted in the retaining 
ring 31, the bellows tubing 4, and for bellows tubing mounting is taken down from the upper part. It 
is made for the rib of a retaining ring 31 to be located in the rib slot of 2nd holddown-member 32b, 
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and subsequently, 1st holddown-member 32a is fixed to a tube plate B with a bolt 33 so that the rib 
of a retaining ring 31 may be pinched. Next, the mounting beam filter tubing Al is taken down for 
the 1st attachment component 1 1, the 1st and 2nd attachment component 1 1 and 12 is concluded 
with a bolt 13, and a tube plate B is made to support the filter tubing Al. 
[0018] Thus, since the retaining ring 31 of supporter material which divided the attachment 
component into the 1st and 2nd attachment component 1 1 and 12, and was divided into concave 12a 
of the 2nd attachment component 12 is fitted in loosely, a nest can be carried out independently, 
without making each up-and-down filter tubing into one, while mounting of filter tubing becomes 
easy, and nest workability can be improved greatly. Moreover, since the retaining ring 31 is fitted 
into 2nd holddown-member 32b, the diameter of a retaining ring 31 can be made small, the diameter 
of the breakthrough of a tube plate can be made small, and it is economically advantageous. 
[0019] In addition, although what concludes the 1st and 2nd holddown member 32a and 32b with a 
bolt 33 was shown as a holddown member if it was in the operation gestalt shown in drawing 2, the 
large rib of a retaining ring can be taken depending on the case, and a rib can also be fixed to a direct 
tube plate with a bolt etc. In this case, a tube plate and a bolt mean the holddown member of a 
retaining ring. 

[0020] The means of attachment of the concrete gestalt of each above-mentioned operation gestalt, 
each part material, bellows tubing, or each part material and filter tubing can adopt a proper gestalt 
and means of attachment not only according to what was illustrated but according to a case. 
Moreover, although the fabrication approach of each part material, the loosely- fitting approach of a 
retaining ring, etc. omitted explanation of a detail, they can adopt a proper means if needed. 
[0021] Moreover, although this invention demonstrates the operation effectiveness which applied 
and was excellent in filter tubing made from the ceramics, and desirable filter tubing made from the 
nature ceramics of cordierite, it is applicable to filter tubing of other construction material which has 
not only filter tubing of the ceramics but the same problem. 
[0022] 

[Effect of the Invention] In the connection supporting structure of filter tubing for dust collectors by 
this invention, various problems, such as generating of the dust leak which can prevent the relief of 
filter tubing even if back wash gas pressure or the differential pressure at the time of a direct flow 
acts on filter tubing, and accompanies a filter tubing relief with a simple means, and breakage of 
filter tubing, can be solved, and the effectiveness that assembly operation becomes easy is further 
done so. 

[Translation done.] ■ 
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2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view which 1 operation gestalt of this invention simplified. 
[Drawing 2] It is the sectional view which other operation gestalten of this invention simplified. 
[Description of Notations] 

1 Attachment Component 

2 Buffer Member 

3 Supporter Material 

4 Bellows Tubing 

Al Filter tubing (above) 
A2 Filter tubing (below) 
B Tube plate 

1 1 1st Attachment Component 

12 2nd Attachment Component 
12a Concave 

31 Retaining Ring 

32 Holddown Member 
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DRAWINGS 
[Drawing 1] 




[Drawing 2] 
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[0015] ft{^te^lll6«ie«wOV>riftMi-s, i2 
tc^-r^ c*b < m&&t>£tb. h x r> mm^ 

tt, igl:^iif^W2^^LT7></W^l : A l<DTffi& 
&3Lft't-Z>Zb<7s</U#'gAl\£&tttfbtlZ> 9 m2 

a(D±m\a^ mi<omi&i&m<ni><Dbmc<Ticfai)* 
^izmm&Mmm&ztixit^Zo 
[0016] 3ui. wianflan2a i^MStifc^y >- 

@£-rSBSaWT-S>0. ^l@^iSM32a ^121^ 
as»32b ^^Pjftt). $K ^2@^5W32a. 32 b <D 
BBJ-Xfty >^31(Oy X4:S^U, ^uh33^<toX^ 
1. !g2@5r3W32a. 32bS:»3eL-CX«y V^31* 

[0017] :^MI<7)t)WC$)oT^ dUd 
^LTt7^;^ «*sif L_b tf bttft ^ l> ^ 
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000-176227 



%tmj&<D&*LX<D& ^«>IB2HSffl5«32b«:»tEB 
a*5«fct«»«attt4 b t—mtZtltc? 4 /loft? A2& 

32 b <oy ^sttcteia^Lfe, x»y^3ioj 

7*»*M-a ± 5 l-JB 1 B5£»*t32 a fcjJOu K33-C*tE 

fAl«5U IK JB2«»«B*tlK 12&/10PM3 
laotllSU 7^;^fAl 4r«EBfc3M»£-fr to 

[0 0 18] r<DJ;5K. ««r«*t«:SBi* SB2««f8B 
ttlK 12n$MMU !B2«#»«120DflaH2a«C. 5MM 
Lfc£#«a»*o£«ry >^3l£ffitRLT^£tfrc\ 7w 

<*»T# 5. *»y^31«r«2BI 
£g&#32 b LT^5<7)T^Sr y ><y3\<Dm&&'b 

t^J'CfcSo 20 

[0 0 19] ft*5 x ^2^t^L^HJ6^ffi{CfcoT 
fi> B^SWt^LT. »2@«SM*32a . 32 b £: 

aou h 33 -e«a*i- 5fc«>S:**utds. i^iaotitt 
»y ^a>y a *k y ^tMMfW-aoi' h 

*#y >^<&B£»*t*«**-<5 0 
[0 0 2 0] Jz5S<o#|tJ6^ffi(D^#:W^ffi. 



[0 0 2 1] 2x**«0:7.f/W 

^f^ »±u<«3— r>f3i7-r hR-fe^^ 

[0 0 2 2] 
[HBaffi*feK91] 

[Hi 2] ^M<offi<o*M*«^«|ft{bLfeWrffiH-C*> 
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